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FACTORS AFFECTING GROWTH AND DIFFER- 
ENTIATION IN SIMPLE SLIME MOLDS 
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lite cycle and their 
Phe \cra ac are 
of the plant and animal kis 
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this latter reason, they are 
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uitable bacterial host 
1937, 1939 Light do 


myxamoebic growth, althoug! 


| ] 
behavior or the ma ed cell 


all time trictly aerobic; hence growtl 


only In the esence of tree oxygen (Cregg 1950 


responsive to cultural conditior vhich ¢ 

with H-ion concentration Chis relation 

thoroughly many years ago for Dictyostelium d ( Raper, 

was then reported that growth was precluded at pH 4.0 on the one 
and at pH &.5 on the other setween these extremes, growth inc1 
teadily and, more significantly, subsequent development became 


nearly optimal as the reaction approached a much narrowet 


pH 6.0-6.5 (Raper, 1939) With only limited difference 


general behavior was observed in other species, including Dictyost 
mucoroid Breteld, LD) purpureum Olive, al | ‘0 phond lium 
laceum Brefeld (Raper, 1951 More recently, hen (1952) ha 
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these slime molds and the reactions of th 1 whicl ley 
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His interpretation, if guardedly applied, may well prove to be the correct 
one However, there can be little doubt that some of hi husioOn 
were too all-embracing kor « ample, he reported tl 
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initially contributed to the formation of a single radiate pseudoplas 


modium, albeit the two kinds of individuals subsequently collected into 


different sorogens and built separate sorocarps typical of the two species 
When /’olysphondylium violaceum and a species of tyostelium (e.g 
L). discoideum) were similarly cultivated, the two types of myxamoebac 


(right) and Dict, 


Mixed 


stelium discoideum 


f myxamoeh: 


lime mol lati 


aggregated to different centers from the outset, and the inflowing strean 
commonly overlapped (Fic. 2 Diffusion of the responsible timuls 
through the culture medium was only inferred 

Clean-cut evidence tor the production of a diffusible 


attraction of unoriented myxamoebae wa 


ubstanes capa 


ble exerting chemotacti 
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considerations, they conclude 


‘ 1 11 ' 
n to a single physiologically specialize 


If cell density per unit area was too low, center 


occur for lack of an appropriately placed initiator 


optimal density (200 cells/mm* in D. discoideum 
initiators could form centers, for some woul 
of centers already in proce formation An 
this work (Sussman, 1952) showed that cente1 
lower den W ype cells (1:980) if th 
cell olan ayvregatele mutant to provide 

the responding cell to 
presumably possesses no initiator cell 

a mutant which shows one initiator per twenty 


and produces correspondingly diminutive soroc: 


oe not think of the initiator cells in absolute ter: 


the attractivene ola particular cell probably 


responsivene of the surrounding cell popula 


of its initiating stimulu 


Kecently, also, Charles Wilson (1952, 1953 


to occur in Dictyostelimm discoideum and in a 


iffect aggregation and sub equent morphogenetic behavi 
three decades ago, Skupienski (1920) had reported 

unoebae a gametes in DD. mucoroid his work 

eriously considered—perhaps because he had at the san 
the formation of a true if somewhat tran plasmodi 
ented 
teria and the linn molds fsee Raper, 1937 1939 


Wilson, who in the main confirms Skupienski’s report 


unconfirmable claims of symbiosis between the « 


modium—the myxamoebae become gametes and 


outer fringes of the aggregating p eudopla modi: 
zvvote toward it enlarging centet! hus, he 
represent a sexual phenomenon Keduction 
begin soon after the first zygotes form a center and 


as additional zygotes continue to join the aggregat 


much larger than the haploid vevetating 


its nucleus is the only diploid nucleus im the 


number of chromosomes is seven 

It we could satisfactorily integrate Wilson 
ol Bonnet and lk rascella (1952 1953 Ww ¢ igh 
ability to produce acrasin, and hence to energize 


ents a sexually induced capacity Unfortunately 
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taye then remained « 
vhen a gradual decline 


complete and respiration 


y from the increasing number of Is that wet ing differentiated 


either into spores of stalk cells and hen rey ented resting stages 


| ] 


It was noticed that larger structures developed more rapidly than 


but that O, consumption per unit protoplasmic ma tl 


I] size Bonner and Eldridge (1945 
difference 1 rate increase in height 


1 


different and had attributed th the greater 


resulting tre an increased surtace 


More work was required per unit mi © effect a given linear increase 
the latter, and this could be achieved only with increased \ 
comparable phenomenon involving different r: nf cle velopment in sea 
urchin eggs had heen elucidated earl } | 1942) and attributed 
to the action of the principle of similitud 1} san 
apply to Diet ostelium 
We know something of the change whicl cur 1 
we are now beginning to obtain information on how the 
he effected: but we still know virtually nothing a 
What determines the division of labor among the constituent my 
amoebae so that during culmination some cells are privileged to tort 
pores while others are doomed to. self-sacrifice in constructing the 
terile upportive talk What ubtle reaction and balances Occul 
within the cellular mass that account for the specific pattern and con 
istent proportionalities of the completed sorocarps in different 
bers of the group We should like to know Bonner (1949, , ed 
has shown that acrasin continues to be produced during culmination 1 
1). discoideum. and that in contrast to earlier stage (¢.g. migration 
where it is formed in increasing concentrate from the posterior end 
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to the apex, It Is im fact produced only in the contracted apical portion 


of the developing sorocarp The steep vradient which result 


to exert a profound effect upon ta hioning the pattern ot 


orogen j inference, in regulating the differentiation 


tituent cel 
Compared to certam other spec 
LD). discoideum see |e cyuite traivhttorw: 
optimal circumstances and subsequently undisturl 
p eudopla modium typically produces ; ingle sorocarp of 
tern and of appropriate dimension lsewhet such 1 


and in certain species, 1 eldor 
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esting cultural situation where phy ico-chemiucal tacto ~ unknow1 
nature apparently exert an effect upon sorocarp tormatior Chis speci 
was isolated originally by Miss Fennell and me from forest soil y 
the routine device of planting it at the intersection of crossed streaks of 
escherichia coli on hay infusion ayal plate Phe lime mold gre 
luxuriantly and some migrating pseudoplasmodia were produced, but 
it fruited very sparingly or not at all Yet, in the grossly contaminated 
ource plates containing various fungi and assorted bacteria it fruites 
reasonably well In part deliberately and in part b hance ( Oo! 
found that it would fruit in 3-membered culture ind we now grow it 
most satisfactorily in cultures containing the slime mold, derobacter sp 
(Singh’s strain, 1947), and the yeast-like fungus Dematium nigrun 

The Aerobacter obviously provides the forage for the myxamoebae 
and the fungus produce omething, or in some way alters the environ 
ment in a manner which permits the slime mold to complete the fructi 
fying proce We do not comprehend the phenomenon, but we are 
working on the problem 

yorocarp formation in sicytostelium leptosomum is no | interest 
ing his new and as yet undescribed genus and speci as likewise 
isolated by Miss Fennell and me from forest soil in the conventional 
way——except that we did not immediately realize the treasure that 
been found \ een in the original source plate, fruiting structure 


resembled delicate sorocarps of 1). minutum and it was not until we 


examined it microscopically that we realized it wa omething new—a 
Dictyostelium lacking the “dictyo Unhke at known member of the 
group, its sorophores contain no ci and are inconceivably delicate, con 
isting of thin rods or tubes measuring from 1 to 2y (rarely more) in 
diameter and devoid of apparent taper except for a barely perceptible 
thinning in the area of the sort and a limited expansion immediatel 

adjacent to the point Of attac hment to the ubstratul hie pore are 
vlobose as in 1). lacteum and iry consideral i ize, ranging mostl 


from 5.0 to & Op 


Obviously Acytostelium present ome unique proble in sorocal 
formation Since it produces a non-cellular stalk, certain of the ba 
hypotheses justifiably propounded by Mi Fennell an ( 1952) fi 
1). discoideum, and with modifications applied to other ecies of / 
telium and Polysphondylium, are hardly ipplicable to this gent Cet 
tainly, vacuolating stalk cells cannot provide the prima fting torce 


during culmination, for there are no cells in the stalk to expan 
tually we know very little about the building proce in the me Cl 


\t first glance one might suppose that here the sorogen must of necessit 
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media containing thiamine, abundant sporangia were formed under the 

same conditions. Further trials disclosed that it was the thiazole moiet: 

of the thiamine molecule which was required for sporangium formatio1 
In later observations, many short sporangiophores could be seen in 

t light 


cultures grown in media lacking thiazole in a daily alternation « 
and darkness. Thiazole, therefore, would appear to be involved not 1 
the initiation of sporangiophores, but rather in their elongation. The 
fact that sporangiophores require an external source of thiazole for 
growth whereas vegetative hyphae do not, indicates that the reproductive 
apparatus has an obvious biochemical differentiation which accompanies 
morphological differentiation 

Ii ffect of ight. When cultures of this strain of Pilobolus kleinti were 
grown in continuous light, the mycelia formed many trophocysts but few 
sporangia (Page, 1952) ; therefore, light appeared to inhibit sporangiu 
formation. When these cultures grown in continuous light were « 
amined, very few sporangiophores were observed, so that the stage that 
is inhibited by continuous light would appear to be the initiation of 
sporangiophores. This inhibition of sporangiophore initiation was seen 


) 


even more strikingly in two strains (probably P. crystallinus (Fries 





from Alaska which produced no sporangiophores whatsoever undet 
continuous illumination 

If, one the other hand, cultures of P. kleintt were exposed to light 
only briefly and were then returned to the dark, many trophocysts but 
few sporangia were formed Kor example, in one trial with growtl 


tubes, cultures were exposed to light on the fourth day after inoculatior 


for times which ranged from 15 seconds to 256 minutes. The average 
number of trophocysts formed in each of four replicate tubes ranged fror 
+1 to 69, while the average number of sporangia counted five days after 


exposure ranged from 0.25 to 1.8 

rom the fact that few sporangiophores were initiated in continuou 
light or in darkness, it was concluded that both darkness and light were 
required for the initiation of sporangiophores. These relationships were 
clarified by experiments in which cultures of Pilobolus were subjected 
to two exposures to light 

In one experiment, the effect on sporangium formation of changing 
the length of a dark period between two exposures was tested. Culture 
grown in the dark in growth tubes were exposed to light for two minute 
were returned to the dark for times which varied by two-hour interval 
from 2 to 18 hours, and were again exposed to light for two minute 
Trophocyst counts made 24 hours after the first exposure showe 


approximately the same number of trophocysts was formed in all case 
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yy 24 hours after the second exposure, an average of three sporangia 
was formed by each culture in which 16 hours separated the exposure 
and 12 in each culture with an 18-hour interval. No sporangia were 
present in any of the other cultures 

In a second experiment with two exposures, the effect of changing 
the duration of the second exposure was tested. Cultures grown in the 


dark for tour days were exposed to light for two minutes and returned 
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18 hours after the first exposure and counts of sporangia made 4+ 
hours after the first exposure are shown in Fic. 13 The fact that 
the number of sporangia formed was proportional to the duration of 
the second ¢ x posure indicates that exposure of trophocysts to light 


timulates the formation of sporangia 
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induced by the presence of increased con itions of bicarbonate 

not only brought the tricarboxylic acid cycle to a standstill but, indee 
induced a partial reversal (cf. discu min Cantino, 1955, and Cant 
and Horenstein, 1955, and particularly the evidence derived from studi 
by Cantino and Horenstein, 1956, with labeled bicarbonate and labeled 


glucose 


i o A HCO.) / \\ C 
a. . 


+ A HCOs —> intdition hf Ketoglutarate 
xidase > Loss, 
Cytochrome oxidase, @ 


Succinondase, 
Kcrtoqlutarate oxidase 

oO" > & 
De novo synthesis 
¥- Carotene , polyphenol onidase, 
and Melanin 














Acetate + Lactate 
A 


Melanin ? citrate i he 
> | cis acombate 7 


oxalacetate 
isocitrate 
TPM. 


Malate 


CO, + ; 
TPNHO ~* Fumarate 


Ketogl prarate 
a* G. 
Succinate 


Po) uphenols 
~Plock —” 


It seems reasonably certain that the tricarl« 
most, a weakly-tunctional oxidative pathway in / 
cussion in Cantino, 1955) It cannot be responsible for generating 1 
than a very small portion of the energy required for the work perfor 


LT 
1] +} 


by the overall metaboly machine of the cell Neve! el 


certainly involved in numerou Important, and 


rather subtle, roles which are essential for the int 





nance of the cellular 


capacity, the tricarbox 


the initiation and subse« 

mechanism” in morphogenes! 

rangium the tricarboxylic acid cycle, 

It reappears once again, however, a stal r th . veneratior 
the ontogenetic cy le which le: 

rangial plants and then again to spore 

the cell yi li disappearance am 


weakly-functional but nonethele essential 


\nd so, developmental patterns in Blast 


as follows (kic | The uniflagellate 
their flagella and gverminate to 
which display 


led bi arbonate 


arl 


nate, 
different terminal, th 
ot papillae, 


iflage llate swarn 


un 
parent plant 
generation 

pelore the 


evelop i to 


peatedly 


everson 


bic: bor ité h; 
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trom 

those 

nstead, they continue 

liferate so long as nutrient 

mutant Blastocladiella ha 

iconitas¢ which, it) the \ \ - pond to 
metabolu bicarbonate and thereby impose a limitation 
inducing differentiation; the mutants, therefore, continu 


indefinitely 


ADDI 


he time that this report was pre ented in Berkele 


ome of our friends (cf. Emersen, 1956) questioned the 


interpretation o the early experiments (Cantino, 1951 


the basis upon which the whole superstructure of our 


fase Il 


built: namely, that it was indeed bicarbonate which induced the 
genetic pattern leading to the formation of resistant spo! 


upye ted that it night have been a change 1n vith the 


iddition of bicarbonate, and not the bicarbonate per s vhich induce 
| 


| 
did no 


morphogenesi They insisted that our publishe« 
render this alternative explanation out of the qu 


trary, insisted that they did In order to clarify and, 1f 1 


our differences, we thmit the following briet resun 
niatte! 
periment (Cantin 
Delit emersonu was grown on a peptone 
ferent quantiti lium bicarbonate 
lhe concentration f bicarbonate u ed 
rangial plant found among the populati 


these medi & 
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resistant sporangial plants on this medium is slightly lower than 


which was needed on the Delft peptone medium (Cantino, 1952 
] 


ferent concentrations of bicarbonate were added betore autoclaving, 


pH of the media was taken before inoculation and again after the 


growth period at 20° C, and the percent of resistant sporangial plant 


on the different media was tabulated. Other experiments completed 1 


<n> 

















be 4 

ditions on agar media. Left 
percent first-generation, individual 

rhis is representative of tl 

10* M NaHCO, (Tasut 

of ca. 70 percent first-generatior 

) percent colomes (CQ) of 
resistant-sporangial plants; each colony 
single, first-generation, thin-walled, color li | i { entative 
appearance of populations grown in the 4 M NaHCO, ( 
Ill). Right Plate: a 12-day-old populati consisting of 100 percent 
if second-generation resist porangial plat represt 
appearance of population 


the past few years have shown that, as was true for the close rel 


Blastocladia, Blastocladiella responded to bicarbonate only if the pH 


of the medium was at a satisfactory level—e.g., in the range bet 


pH 7.8 and 8.8 We submit the data in Tass further evidence 


that within this range of pH it is bicarbonate and not the reaction 


the medium which induces Blastocladiella to produce resistant sporangial 


plants (lic. 4) 
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LYSOZYME-INDUCED SENSITIVITY OF 
NEUROSPORA ASCOSPORES TO 
FURFURAL ' 
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omething about the 


" 


change in it occurred 


MATERIAI 


\scospore were obtained 
(1935 trains 374 and 377 
courtesy of Dr B. O Dodge, 
iscospores were stored at 
mly a slow decline in the 
accomplished by Wl pending the 
activation wa 
pores tor munutes at 46 
followed b treatment 
pore concentratiol 
lett colorimetet 
final concentration of 
corresponded to a Kl 
Germination wa tucdied 
iter the appropriate activation treatment, 
on a reciprocal shaking machine 
this time drops of formalin 
vhereupon counts could be n hese were performed by a 
fication of the method of Davie . Duckworth and Harri 1948 
lhe treatment of dormant cells with en lisl 
incubating 1 ml of a spore suspension 
enzyme solution tor & hours at 20° ( 
vere centrifuged free of the enzyme 
tilled water 
Lysozyme was obtained 
Company, Chicago, [lino 


ronidase were furnished by 


Liberty Street, New York, while p: 


vere supplied by Nutritional Biochen 
IZ yriie olution were prepared 


}) 


storag 


| 


ground of data that has been accun 


bacteri Its alnlity to induce 
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ution 


nature 


attacks a 


mbreit, 1954 
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laBLe I] 


PFECT OF LYSOZYME UPON ASCOSPORES WHICH 
FURFPURAL AND V INCUBATED IN EITHER 
PUREFURAIT \ NTAL DETAII! \ 


te 


istilled water 


fural resulting in its accumulation 
vas resolved by suspending lysozyme 
10 minutes after which the chemical wa 
changes of distilled water \s 1s demonstr: 
treated ascospores activated by short exp 
ilmost a well a the untreated control 
incubated in furfural during the entire 


gverminated very poorly 


since the pH optimum for lysozys 


the end-point used ( Meyer, 1946), the effect of 


\scospores were suspended in 0.5% lysozyme 


i¢ 


ind 7.3 with pho phate buffet lreatment 


tinued for 14-16 hours after which the enzyme 


Activation was by both heat and chemical mean 


all treatment were incubated in two concentra 
vith the results shown in Taste IT] \ 
ind a treatment of & hours duration 


indicated 


laBLe Ill 


LYSOZYME TREATMENT OF 
NTRATION OF FURPFURAL DIACKTAT 


INCUBATED IN LYSOZYME FOR 


the spore 
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PaABLeE I\ 
kPPECT OF LYSOZYME TREATMEN PON HEAT-ACTIVATED ASCOSPORES DAs 
INDICATE THAT NO COUNTS WERE MADI FIGURES REPRESEN 
AVERAGE OF THREE EXPERIMENTS 


bated in O.5% lysozyme and aliqu Wel withdrawn periodically and 


incubated, after washing in tilled water | results given 


PaABLeE I\ how that only ozyme treatment are 


required for complete inhibition of germination under thes 


Lleat ensitized ascospore y posed to 


lysozyme tor } hour 


and washed free of the enzyme urtur: was then added an We per 


centage of germination was determined after incubation 


shows that, as in the case of dormant and activated cells (1 


LE | and 


PaBLe IV), lysozyme treatment decreases the ibility of heat-sensitized 


pores to germinate in furfural 


PH REVERSIBILITY OF I 


y 


It was of obyviou Mnportance to determine the 


locu 
action in the cell lf, as was the case in Weibull’s (1953) study 


bacteria, the enzyme was acting on the cell 


a change in the 


pore s permeability to wate! lherefore, ( 


ments were performed wherein 


COSpore were 


minated in buffer as well as in results presente 


Paste \ 1 It can be een that are imcubates i! 


LABLI 
kFFECT OF LYSOZYME TREATMENT AT-SENSITIZED 
REPRESENT AVERAGE Of X EXPERIMEN’ 
WERE INCUBATED IN FURFURAI 


ASCOSPORES FIGURI 
\SCOSPORI 


Water control 


Lysozyme-treated 








Hi 
x 10 
10 
wer ne bullet 


M furfural, 0.00 


pi} 
“ Ww 
piperazine bullet 
012M piperazine 


0.06 M piperazine 


ibe containimy © hvydrochlori acid al LOO 

‘tered and dried im vacuo to remove the acid, after 
determined alte! acetylation with acetic ani 
the acetylacetone technique recommended by ! 
purification ol the sample was accompli 
Dowe 0 column amine re 


thie ame means ¢ constituent 


with 10% hot 


be een in 


hvydrochlor 


ascospore 


<Osammitie and ] 


ymount of soluble he 


r OF OTIIER 
From the standpoint tha 


f chemical entiti it is concelv: 


lotal hexosamine 
| olublk he osaih ( 
Soluble hexosaml ‘ 


(by ditterence 
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resistance of dorn concen 


1 
Hy actiy 


chemical spond 


ated ; ospores fre 


ivnificant decreases in the germinability 
ozyme treatment On the other hand, the 
activated spores in distilled water was afte 
vas germination of spores incubated in furfural lo the 


dye, this 1s the first ca reported to 


s¢ where ozyme 1 


ungu 
ul ceptibilit to lysoz not restricted t 


1li¢ if) 
experiments where germination 
acti ascospore decre:; 


latter tvyy 


nee complete 


O7 Vie 


obtainable a 


form hat © possibility of « 
remote \loreo 


ob ery 


to act, as the imabulit 


influence germination, indicate 
tion, the low concentration of required to 
(On the other hand, 


pecii reaction ‘ 
that lvsozyme is a basi protein (lk romavgeot. 1948 
1] 


binding 


| 
i upyest 


might be due to electrostati 
| propertie 


affecting its physical 4 
not he the ole ‘ plat 


have shown tl 


author 
1 

like protamine Or poly 

blive ] concerneqd 


( 


lye like methylene 


The locus of action of the 


cel \dmitted] mere size 


; 
the a umption that a ubstance doce ietrate 
hi upposition evidence concern 


dence buttre s¢ | P| 
bat the 


lvsozvni effect by incubation 
Ihe periment uyyest 


unfavorable osmotic environment 
that favorable tonic conditions a for ¢ 


the cell to survive Phis interpretation 
offered by Weibull (1953 who found 


megaterium could be maintained intact 
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DEAMINATION AND DEGRADATION OF 
AMINO ACIDS BY STREPTOMYCETES 


Usually one 
medium as simple a 


tor these organi 


norgank cony 
It is therefore 1 
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of degradation 
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Rd 


amino 
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I form 
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cle 
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in pre liminary experiment 
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kinds of controls showed that these f: rsd influence 


The amount of growth was determined, af 7/2 hours on a reciproca 


haker, by filtering the mycelium on 


three times with water and drying 


| 


mycelium had been dried, it wa 


in a calcnum chloride-containing 


(slutamic acid 


ich fla ontained 0.19 mg of 
cells wet v vht per flash BB 
ilt is the a re of three fl 


ptophan was not d nated | 


celium were obtained by subtracting the weight ot 
of the original inoculum from the total weight 
in terms of the weight increase over the initial 
The presence of various amino acids im the 
lism was generally determined by two-dimensional 


tography as described by Kirby-Berry et al, (11 
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appreciable amount 


72 hour 
The two organisms showed a consistent 
The fact that thi 


deaminate phenylalanine 
| venesuelae could be explained 


y 
streptom cete 


on Dy ) 
lay in the metabolism 
the extreme ural specifier 


phenylalanine might p 
! 


feature 1 
(which differ 


\nother interesting 
] lal | 
Irom phenylalanine only 


amination: tyrosine 
hydroxyl group in the para position 


Pathwa of deamination of Justidine and arginine Phe 
the ’ as « ’ 4 ’ '*) ] ‘4 it] 7 7 ] 

! ( MICrOOrvAaAnISIy nm amino acid Wittl COMP 
and proline, compared with the 


ture uch as arginine, hist 
1 1 
i as the leucine 


othe 


to attach 


not occur 

lar tudies on these pathway 

vere made using paper strip chromatogral 

taining histidine were chromatographed it inter 
] } 

Only one ninnyar4ri 


histid 


48 hours there wa 


in phenol that corresponded t 


Ir the 


9% hours showed, in addition, another 
that corresponded to the Rf of 0.24 given by 
glutamic acid and histidine that 
ample taken at 120 hr did not show any 


thus pointing out the disappearance ot the 


itivity of the test 
I aryinine 


\n analysi pattern oO 


en 
of the deamination | 
pot corre ponding to this amino acid throug! / 


) 
nour 


to ornithine 


pot appeared, corresponding 


of urea by 


nother 
detect the pre ence the method reporter bh 


were unsuccesstul 
ol Ounce Single 


Imino acids a nitrogen 


tituted for sodium nitrate in a complete 
determined Che result 


synthetr 


growth Wa 
| 6.9 buffer 


extent of 


clearly that the amino acids deaminated in pl 
growth in synthetic medium, while those that were not 
The increases in 


than & time 


vithout any 


ported at best a scanty growth 
deaminated amino acid 
ynthetic medium, 


were not more 
nitroget! 


cells grown in a 
other hand, he 


d weight increa 


ulted in a 6-fol 





vhich could have 


growth 


ginine 
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not detectable until 12 hrs after inoculation; t ammonia liberated 


increases after 24 hrs and reaches a plateau between 48 and 7 
period in which growth 1s at a maximum 
The deamination is affected by the pH of the mediu 


is around neutrality and too acid or too basic condition 


inhibit it Jeutral amino acids are easily deaminated, even 
fered media, while acidic or basic ones require buffering in order 
deaminated Basic amino acids are frequently not deaminated 
medium is even slightly acid and vice versa: S. venesuel 
deaminate arginine at pH 6.0 nor glutamic acid at pH &.0 

The simpler amino acids are presumably deaminated by a 
involving only one reaction; more comple ones might require more 
than one step and more than one deamination Determination of amino 


acids by paper chromatography indicated that histidine was transformed 


into glutamic acid, perhap via the classical degradation pa 
urocanic acid, and glutamic acid, in turn, was deaminated to 

glutaric acid. This pathway seems to be in agreement with 

tative results obtained, especially in one of the deamination « 

(Tape I[1), but does not as readily fit the data in Tas 

first 48 hours only 21% of the total nitrogen had been 

Since each of the three nitrogens ol histidine accounts for 

total nitrogen, it may be supposed that in this first period substantially 
one cleavage had occurred: the transformation of histidine to urocani 
acid This would explain why the chromatograms made during th 
48 hr period showed only the histidine spot In a second period fro 
$8 to 72 hrs and ove ri the other two degradation ( the cleavage nt the 
imidazole nucleus and the deamination of glutanne acid) occurred \t 
72 hrs, 65% of the total available nitrogen had been deaminated 
quantity that could correspond to 100% deamination of two ot the three 
nitrogen isut since, in the case of all the other amino acids, not more 
than 40 or 50% of the total nitrogen present had been deaminated, 1t 
might be concluded that all the three nitrogen groups of histidine had 
been cleaved from the molecule This conclusion ts also suggested 
the fact that the chromatogram prepared after 72 hours still showed a 
pot of undegraded histidine, and that even glutamic acid alone, thi 

the last amino acid appearing during histidine degradation, 
aminated at 72 hours only to the extent of one-halt 

available 


Paper chromatograms also indicated that the pathway 


tion of arginine may be similar to that found for many species of strep 


tococe! leading to tormation ot one mole ol carbon cdhoxicde two mole 
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proline and phenylalanine id ese condition 
not able to deaminate tyrosine, leucine, norleucine, cysteine 
\ similar pattern was show vy S. lavendulae tor 
hut phenylalanine 
The deamination was influenced by 
in Optimum near neutrality Phe 
i easil inhibited in lightly ba 
iids in acidic solution 
3 pathway inulation of 
through 3 ‘ f arginine throug 
} h ‘ ( Ni were deaminated 
6.9 buffer wer : ome hat were able 
ole nitrogen source ’ ynthetic mediur 


re not deaminated v not able to support 
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HISTOPLASMA DUBOISII AND LARGE FORMS 
OF HISTOPLASMA CAPSULATUM 


_ % 


description of a new species, particul 
HY accepted without concer? 

uch pec does not afford anything 
yotten If it happen to be close 
or pathology, every effort 1 
for the most generous, as a variant 

rom personal communication 
from a recent publication I suspect th: 
plasma duboisu Vanbreuseghem 1952 (8 


(den, Chaves de Almeida and Singer (25, 1954 


In pathological material like pu 


IH]. capsulatum may be extracellular 

d duboisu torm of ‘ anbreuseghen 
this sentence is quite correct, the 
Insound 

on 
large torm 
consider the fit 
iny reason 
to but different 
mine and | am afraid 

cannot be supported 

Hlistoplasma duboisu wa 
patient who had returned from 
and Brutsaert, 8) Later, Duboi 
pre umed case ot hi topla MIOSIS 
Virican | ni s whose existence 
myselt 22 . new case of Atrican 
1953 by _ Walker and Winston (5 
lished in 1954 by Silveira and Konstam 
veille and Depoux (1 The conclu 


\trican histoplasmosis was ; tinct 





idd that the 
Konstam (21) and that the mycologi 


iad no more than a histological basis 
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Che description of Histoplasma 


found the morphology of tl 


] 


phology 
intratesticul:; 
apsuiatum 


ma dubo 


duboisu tort 
a point Of import 
large torm 
exceptional, 
yhology accepted tor f1 
culture, the mycelial phase ot // 
my hal phase ol I] ] 
whereas in H. capsula he macroconidia 
form, in /7. dubotisu no pyrit macroconi 
lhe 


tance in understanding 

do appear in the tissue 
lhe large torn 
and Ke 


stmortel 


t pical tor H/ 


1OS2 
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uiatum in 
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lering the observation 


l¢ 
I 


HI cat ulatum 
kKecently Bintord 
atu ( tracellular, 


1] 
medulla, and on 


ulatum wa pre ent its normal 


| 


vere more and more proportion 


lor numerous nm 
iore necrotl ame author found in necro 
long \nothe I 


from 15 to 20 p 


monary 


\ithoug! 


Humphrey reached no definite conclusion 


In 1952, Haley 


h pha vered 
mouse infected ith the 
chlam do pore and | probably 
that in animals infected w 1 the mycelial pha c 
H1, duboisu, tuberculated chlamydospore 


after the moculation 


In hort, we may accept the 


fort ot Hf capsulatum im vivo } 


reports of large torms im wilro The firs port 
Je Vionbreun (7 who observed that he coloni 


week old, some 


ft H1 


' 
norinal 


more than a 


two to three time 
«plant from human inn 
cribed giant torms ot //. capsulatun 


| | 
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and cle yiant 
oped nat 4/ ( 1 1 11 plant on Noo 
noc excl ed trom lan patient but also 


infected with //. capsulatun These 
, weel schwarz believe that 


ize of the original mall 


vith chlamydo pore borne on h phae 


before hypl if appeal 


heretotore 


ipsulatuimn 


t 
! 
1 | 

qd coTvontie 
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ADDITIONS TO THE PHYCOMYCETE FLORA 
OF THE DOUGLAS LAKE REGION. II. 
NEW CHYTRIDIACEOUS FUNGI 


carried on in tl 


In additie 


toplankter cf 


On repre entative 


the vicinity of the 


Phlyctochytrium unispinum 





Saprophyti on Uedogonm 
' 


ichols’ Bog, 





Mycotocta, Vor. 48, 1956 


‘chols’ and Smith’s bogs, Cheboygan County wo unusual 
which characterize it are the peculiar porangial velopment 


presence of an apical spine on the sporangium 
Che method of development ot! this chytrid 1 

cal quiescent zoospore, bearing a single oil globule 

ubstratum, soon becomes Inve ted with a thicl 


tion a coarse perTin tube (0 5 to 10yn 


distal part within the substratum 


Chis germ tube often remains a nection (up 


the sporangium and apophysi latter 
‘ 


ay be hort when the apopnhy 


I 


In Stigonema the apopl 


in the thick velatinou heath of the alga, 


penetrating the host cell prope As further 


continue the apophy l hecome filled either 
ve translucent 


droplet yr Vv 1a single lat 


rial i undoubted \ contributed by the ZOOSPOTE ¢ 
| 


l I 


can readil 


une pance dl « 
| 
1, 


apop ] re ich 


vertical separation ol 

During the ensuing expansion ¢ 
are retained as lateral projection 
attet thi eparation of the cyst 


ln een \« into the developing ZOOSPOT 
howe: ( hat ¢ wal movement occurred i the 
t} ‘ ] 1 ligt wal fi wins 

at th a volume ot material Now1ty 


\t the ¢ ol the apophy 1 there 1 produ 


rhizoid | to 10u in diameter ) which doe 


When porangium has reached its maximu 
‘ 


‘ection is then formed between the old cy 


is of a gelatinous consistency, ovradually elongate 
contents of the zoosporangium are 


i] droplet and the e evernit 

nto torm the ol lobule 
Zoospore discharge is initiated 

plasm imto the basal portion ot the 


pand into a vesicle, leaving the tern nal port 


of the zoospores Is not completed until just betore 
cle wall although the oil globule s are tort ed be 


pine After migration into 


the 


I extruded into the 





gone 


arating 


lame 


pil ( 


ecome 
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of the sporangium 


Phlyctochytrium 


Rhizophydium pedicellatum 


eter, borne 


perpendict 

apering ; zoosp 
eccentric retras 

inaeall tar 
and a po eCTIOT 


ingle apical pore; resting spore 


nkton 


growing on plankton aton 


ake Although ting spores were obse 


irked it a a new pecs of Rhizophydiun, 
hizophydium pedicellatum 


j 


ypical pattern of development is as follow 


ted on the st cell a germ tube is sent 


for some distance (up before it penetrate 

ll of the diatom 
netration It l 

\fter penetrating the cel 
and elongate 


lorm a much 
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IZ€S Lefore formation of the zoospores tl nall globule 


become spherical and of nearly uniform he 


are then delimited and at maturity the apical papilla disse 


charge may be en masse, with the zoospores beginning to osci 


I 


a few seconds, or there May be a rapid Warthing ins de the 


after which they are liberated individually through the 
They are 2 


1 eccentri 


to 4m 1n diameter, spherical, with at 
(1 to 2), one small highly refractive granule, and a posterio 
14 to Sp long 
The clavate stalk of Rhi oph dium pedice 

embles the broad swollen rhizoid of Rhizoph 

and the clavate extramatrical stall 

sporangia however, of these 

their possession of apical teeth 

matrical, subsporangial stall 

matis (Rosen) Schroeter and P. dentatun 

chytrid with a clavate subsporangial stall 

a close affinity with /e/u oph dium diqitatum was figured by 
(1933 The presence of this clavate extramatrical rhizoid 
cent of the characteristic main rhizoid: 

Indeed, sporangia of Riisophydium 

which are not attached directly to the |} but 
perhaps indicates that development occurs fre 
characteristic of Rhicidinm The stage 
velopment were not, however, observed 
porangium is usually found in contact 
charge is not by collective swarming it 
thi species and the genus FRi/iuizidinm a 
reasons this species 1s tentatively placed 


ZYGORHIZIDIUM PLAD 


This fungus, which ts parasitic on 
lake plankton during the last two weel 
late sporangium is obpyriform and 
The rhizoidal system is fairly « 
from a main axis. From the sporangium are 
riorly uniflagellate zoospores (2 to 2.5 » in diamete 
and contain a single eccentric refractive globule 
only once, the resting spore was found to 
of fusion between male and female : y a conjugation tube 


fungus is believed to be Zyqgorhizidium planktonicum (| 


voreg 
ie ‘ 


ZOO 


( 
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NEW SPECIES AND VARIETIES OF CLAVARIA 
FROM MICHIGAN 


and those 
and three new variets 


ion ot the distingur 


Bartlett 
tockard, Director 
ation for making the facilits 
1On had 
ly. Kanouse for their 


Michigan Herbariun 
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compacted at the tips forming 

yradually enlarged upwards to 

maries, 3-1Z mm wide, soon re 

lightly longer than the primar 

longer than secondaries, ultimate 

further dichotomy, tips obtuse to rarely ubacute; conte 
colored as the surface, solid, pith-like in the branche 


marbled in the stipe, often brittle; taste and odor none 


I 


ly ‘ . ] 


+-5 w, pale ochraceous in ma distinctly verruculo 
ellipsoid, 1-2 guttulate, rarely multiguttulate, with a ¢ 
golden-yellow in Melzer’s reagent ; basidia approximately 

ate, in eparable from the hymenium with 2—4 

» long; hymenium 90-100 » thick, subhymenium 


voven, much-branched hyaline hyphae that may 


in KOH: trama composed of hyaline, smooth 


to ubparallel hyphae with Ils that are 


long, 3-9 » wide, clamp connection 


Gregarious On sandy 


Popinabee, Mic 


Mall Wl a Mix 


OH. 100 uw 
aiccTescet 
differenti 


Fruiting body appearing tl 
tall and 7 em wide, much-branche 
in age, 1-2 cm long, 1-2 cm thick, mor less , arising directly 


from the substratum without apparent my lum: hys enophore whitisl 


then alutaceous, tat hraceous with tints of pink tip pale to deep 





liverging 


crowth Su 


valled 


mooth 


hy pha 


not constrict 


rict 











Mycoiocia, VoL. 44 





bore alis 





or 
appare nt 
ellov 
form and 
hight! 


» rounded 
brittle, friable 


tin 


cture | iodit 
1? 
11) 
ii] 


! 
l-gvuttula 


minding one 
1) oid to oblong 


] 
biel 


1 
I 


pl if vith 
| constr 


tinctly 


1 
tremely 


middle 


connection 


branch in the 


(sregariou 





body 


| 
clavalt 





THE CYTOLOGY OF XENOGLOEA 
ERIOPHORI 


Phe fungu ed in this papet 
2) a Ariegerta iriophor 
kriophorum angustifolium 


discu 


, 
genu to the Puberculariaceae 
‘ j 
if i \eplogloeun 


named ] 
under in 1892 (15) in the 
ohnel (7) restudied the 


Vielanconiaceas 
| Platygloea and tentative 


ly related 
Hohnel, 


tol 


(lore 


(18 erected 


tlariaceae, changing the name 
ributed in Europe 


Yenogloea } lely 
North America b Davi (3 in Wi 


ba ed on five 


Martin (10) w: 
eK odes 


by all on iC; 


CONS 


Irom 
tion given b collection 
and tw 


\\ IscOnSMN, a 


Hi. ©. Greene, 


o collection 
vell as on European collecti 


Va on the ithe ho 
para itic on leave ol 
occu 


ba eq on two collection 


elot pustular tructification 
major veins on the ibaxial surtace 
tion, then brown necroti 
ott, gelatine 


coale scent, horny and 
een when the moistened 
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axes of the probasidia They are stained deep purple 


mosomes, by Heidenhain’s Hematoxylin \ll these sixteen probasidia 
vere found inside a leaf which had been fixed with Navashin’s solution 
The dark lines appear to be similar to those observed by Gutlhermone 
(5) in Schizosaccharomyces octosporus and by Pady (14) in //yalof 
aspidiotu Pady called this structure a rod-shaped spindle 


Telophase can be observed in Fic. 15: the two sets of chromosome 


are well separated and surrounded by dense cytoplast The re 


two nuclei are soon isolated by a transverse wall Phe 


division probably takes place in the 2-celled basidium 

a mature, transversely 3-septate basidium 1s then formed 

ent study, only about five 4-celled basidia have been 1 withir 

leaf. Occasionally, basidiospores and germinated or budded ba 

pores can be observed within the leaf However, numerous mature 
3-septate basidia are found at the stomata or in the pustules on the leat 


urface Therefore, all the observations on the second division 


meiosis and the formation of basidiospore as well as on the 


ment of ba idiospores, were made from the basidia and lx 


the pu tules on the lower surface of the leaf 

ic. 17 shows the chromosomes clustered 
arranged along the spindle toward the pol 
in the probasidium in the pustule on the leat 
stained dot can be found beside one set of the chromatin material 
is probably the nucleolus, which had not disappeared Kic. 18 
early telophase where the “spindle is still visible Most of the chron 
tin materials had already accumulated at each spindle pol | 
are then formed in the basidium. The resultant two nucle 
isolated by a transverse wall as shown in Fic. 29 Phe secon 
takes place immediately in the 2-celled basidiun ry 
chromosomes in late prophase I] four chromosome 
lus are visible iG. 20 is at late anapha e ll | 
I] \s the second meiotic division 1s completed, : ature, tran 
3-septate basidium is formed (45-00 » * 10-15 yp) (Fie . o2 
basidia are always stalked The second diy 
may not be simultaneous, as shown in Fic 
KPA fixed material, the basidial cells appear to 
arated from one another by a space (Fic. 6 
is due to plasmolysis, but Sanwal (16), a 
explanation 

The above observations raise the question concerning 


between those probasidia in the leaf and t 











n each epibasid 
he length 
others are 
terigma 


orm 2 I 


hown in 
at it lip, a 

move into the ne 
times, the nucleu 


econdary pore 


rou 
| | 
Che nucleus 


or bud 


t te 


It 1s of intere 
probasidia re found 


of in the pustules on 


to the 


host environmen 


that \enogloea i 


The 


lariac Cat 
withered and the 


tage in nie 
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There is no evidence for the fu 


1 


reported by Sappin-Trouffy (17 


(1 ) on Thi licogloea nor tor the 


1 


reported by Olive (13) in Coleospo vernonia 

anwal (16) reported in Coleo portum TCrnoniae 

pectively, that during prophase the nucleolus begins to becon 
lated, the vacuoles appearing first in its central portion Then t 
region of the nucleolus collapses and becomes closel oO one 
ide of the nucleus where it is seen as a flat, dise-shaped, darkly staining 
tructure In Xenogloea, the nucleoli are stained a p purple dot 


by Hematoxylin. Frequently in the center of the nucleolus, there 1 


mall pot which doe not take the tain It looks lke the vacuole 


described by Olive and Sanwal lLlowever these vacuolated 
are found in all stage levelopment of the basidium and 


pore (iG 5, ie. 39 ) eems to ind ae in Acnog 


nucleolus is not solid; it is more probably a here with a hollow 


| iN ] | n the lipiotet 


In Xenogloea, the nucleolu 1 ave disap n tl liy 
tage However, no collapse leo] Olive 
Sanwal report has been seen 
or reappear in early telophase 

lhe presence ot a tral rays in ortum helianthi and ( 


noniae as reported by Olive (12, 13), sugg | that the astral ray 


probably assist in cro wall for upported Olive 


view and stated that frequently ; region the intersection 


of the astral ray a large in} ! nall vac nerye vith one 
another and it 1 probable th ! wall 4 h I ult f a coalescence 


\s a result of this, basidial cel nay their wall eparated fron 


one another by a pace \stral ay abl 
ome fluid « ytoplasm around the vacuole, where ecret 


\ 


the present study, no astral ray bser | in Aenogloea 


ases, a vacuole-like pace appear between ty 
chromosome in the proba ili at te lopl ast In the matu 
cells separated from one another | pace 
quently, but not always, found in the 
indicates that the formation ot a 
other 1s not connected 
Ihe pace might be «clue 
MxXation proce 
Che dark line 


in Schisosaccharomyecs 





Since 


| he anap! 


enterica 
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brane cannot be 
in metaphase I 1s 


3. The development 


Karyogamy occurs in the probasi 


by melosi Meiosi completed 
a mature 4-celled bas 
basidia, while the nucl 
the basal or central ports 
toma \ oon a it re; 
oped at it lip 

the nucleu 

into the 

ba idium ] 

leaf The basidio pore 
producing one to four 


in a fan-shaped pattert 
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NOTES ON BOLETES. IX 
H 


Report is he 


others of minor 


lis Gardner McMillan, then 

( alifornia. ent one pecimens 
collection Vorton R. Gibbons at Huntington 
County, California, with note 1 fresh and dried 


Crabbon herself ent abundant material later 


he carpophores are notewort! for their squat appearance 


hort tipes, and «¢ lally the coarse hymenophore 


tubes” and very thick, irregular veins or lamella 
and Lipo are glandular dotted, the tip thicl 
COVECT the hymenophore when young 


ample annulus which later may entirel 


Suillus megaporinus sp. no 


( rpophor (juat 
to sone what depre ed 
lace apparently subvis 
appressed-tomentose, with 
quamulose ornamentation 
laneous, the fibril 
Mutt and ( hamot 
pale reddish-tan, 
tinoid to coarsely 


large compound 





glandular-dotted, and th 
radially and ] | 1 ort 
ra Stipe central to n 
vard: tomentose 
or less scabrous, 
tomentum at base 
larger upward perhaps 
contracting where the tu termina 
branous annulus, which may disappe 
variously membranou 
res perhaps som 
yellowish yreenl } 
> p ( stidia 
lanceolate, 
brownish, 1 


50—105 


and tube 
and tube 


one what 


This species appa 


the Section Gr: 


Strol 7 
ociated 
yenu 

ciated 


There 
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yates of different appearance under /’. resinosa alone Further 


| hy collections 


might mention the disturbing Situation presentes 
look like S. /uteu tated to have bee 1 collec ted under ol 


hig 
Whatever may be the situation with regard to the toregoing 


present writers last fall found a reasonable abundance of specimen 
1 


a mixed stand of Pinus Strobus, P. rigida and Ounercu mit under 


conditions which plainly pointed to P. rigida as the tree-associate 
every case These carpophores had the general appearance of 
but with the following pronounced difference the carcophore 


whole not so stocky, the pileus not so thick or nvex asin S. /u 


and the tipe thinner the olive color of the 1 the entire carpo 


phore drying blackish; the orange colors of the t, hymenophors 


and tipe (¢ specially the base ) glandular dot not pre sent on the tube 


walls but present on the pores and also on the ring of young tissu 


beyond the outer limit of the tubes, and on the edges of the thin, mar 


ginal roll 


Suillus pinorigidus sp 


suff, Buffy 


Pal (jrange 
ubdepresso, C: 
postremo Mummy B 
» vel curvato, basi acute curvat 
apucine Buff, supra annulo 
deorsum e Orange 
Honey Yellow 


Buckthorn Br 


1 1 


KISN inst 


Carpophore in its entirety tending to dry bla 


moulds, eelworms, et Pileus plane to plano-conve 
glandular-dotted, up to & cn 


destroyed by 
margin often in a thin roll which 1s 
Surface viscid, variously yellowish to Cinnamon Buff, Clay Color, 

| 


namon or Tawny to between Dark Olive Buff and Buffy Brown 


almost Buffy Olive, Deep Olive, or Deep Grayish Olive with darke 
(almost black) streaks or fibrils, tending to have the olive tones whet 


older, and drying blackish. Context Pale Orange Yellow, Light Orange 


Yellow, or Orange Buff, mostly the last; odor pleasantly fungoid, taste 


pleasant, perhaps very slightly farinaceou HTymenophore slightly de 


pressed around the stipe, dull Capucine Yellow to Orange Buff and 


later more Mars Yellow or perhaps Raw Sienna, finally Mummy Brows 


tubes 5-8 cm long, pores concolorous. glandular-dotted, less thar 





} ; 
road 


sharp ang | alt the 
annulate (sometim 
becoming grayish above 
Orange becoming 
Ferruginous becoming 
and brownish be low 


the lower half betwee! 


continuing up the rind 


the hymenophore, met 
blackish at stipe, rupturi 
fresh, whitish with 

gray band dart 

hetween Hone 

Honey Yellov 


subfusiform 


,\ 


We reportes 
we had a collection 
boro, Ma achusett 
the European des 
there is another differen 
that thi collection 


scribed 


Since 
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Suillus subvariegatus 


(§ plano-conyve 

iscid, omewhat limv in 
ficial, fasciculate, hairy squamule 

at first yellowish OTAY 
brown to orange-yellow, occ: 

reddish ; scales darker than the ground color, 
or even black h Ilesh vellowish to pe le 
the tule becoming darker, changing to 
changing ( omewhat unpleasant, often 
noteworth HT menophore adnate to subdecur 
later brighter and more orange, soon more or le 
rich yellow-brown. laps becoming bluish-green 
concolorou angular, large, | 5 } 1th) broad 
ceous at the base, for the most part fibrillose to 
lose and often more or le pseudoreticulate fror 


pale , w or more or le bright vellow, often more 


espe laily at the ba r \\ ithin Wi ‘ ve, brig tet 


orange-vellow to brownish or even reddish toward 
long. 10-20 mm thicl Spores olivaceous in depo it 


ish without olive tone when dry ubelliptical 
almost hyaline to very pale greenish, 9-14 


1S ( tidia few, clavate, hyaline, 30 
ture in mount hymenium hyaline 


pointed tip 44 éj ‘ 1] pi 


| ricle I 


collection 


Sinver complete ann 
lurid 86). collectors continu 
conception concerning what ma ln 


\Mlany persist in 
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reterrec 


stipes reticulate with fine line Now for another situation, 


, 


to above Occasionally in the northeast ve have seen = specime 


Luridi obviously in this complex, which do not look like 


and have on the stipe a coarse reticulation which is 
elevated and more or less red. 8B. luridus is immedi: 
The carpophores resemble European specimen 


collections and the characters appear to hit the | urope 


{ 


One is always hesitant about making a definite identific: 


dus but at least such material demonstrates that we have 


either B. luridus or a species very close to it 


BOLETUS IMPOLITI 


wy ‘ 


Our good friend Rolf Singer (2, p. 79) feels 


‘ mipolittu 
Kr. has “not yet (been) observed with sufficient certainty in North 


two irpo 


\merica,” in spite of the announcement of the finding of 


phores at Riverside, N. Y., in 1934 (3, pp. 14-15 


In 1935. in the same pot and also 50 yards away the roadside 


the senior author found seven fully-developed specimens and also other 
specimens near Ausable Chasm, N. Y. (4, p. 463 In tl ame year 


three pecimens were obtained at Deerhead, N \ lwo collection 


were made again at Riverside in 1937, of which only one collection of 


three specimens was retained, and another specimen was found in the 


same spot in 1946 It would seem that thi pec ruits quite fre 


pot. We have no 


quently, although never in abundance, in this sj 
uncertainty about the identification 

We have records of a collection by Thaxter at Kittery Point, Maine 
now in the Farlow Herbarium, and also of a collection in the Herbariun 


he ave not seen 


of the University of Connecticut from Mansh 


these specimen 


Of Leccinum aurantiacum (Bull. « 
p. 123): “This somewhat variable specie 


and America under or near ’opulus tremula and 
more rarely found under other trees,” and also (2, 
associated with Populus, ¢ arpinus, Fagus and Ouer 


We find this under P. tremuloides and possibly 
Populus in the northeastern states and eastern Canad \ have 


found it in the following situation locations: one collection under 


Pseudotsuga taxifolia (Menziesti) : ywomu | under Pinu 
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DACRYMYCES PALMATUS 
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egregated from Dacrymyces palmatus by 3 In form, cart 


laginous consistency and thick-walled peridial has collection 


t 


appear, from the description, to be the sé 
matus with well-cde veloped cortical hai 


Although Pac PLY CE palmatu Mmiay be consicde 


pecies, the various descriptions differ considerably as to detail 


1 


tructure It is apparent from the |] ature that the speci 
a considerable range of variation in many of its features, especially 


concerned with external form is would be responsible for the 


fering descriptions and for the « nsive synonymy laken all togethes 


the various descriptions incorporate practically all the detail require: 


for a complete description: however, no single account give 


picture ol the range ot features tound in the pecies 


Study of herbarium material revealed a notable variation in many 


1 


ot the characters and these will be des ribed and i] ussed from the 
tandpoimt of their value in identification 
1. Substratum The great majority ie collections were on gym 


nosperm wood ; however, five collection on angiosperm wood. It 


may be concluded that although cortic: decorticate gymnosperm 


wood 1s the common substratum, this fungus will grow on angiosperm 


wood Since this 1s the case, { ily with Dacrymyces palmatu but 


with other species of this genus, inadvisable to use the type of sub 


tratum, without qualification, as a character in keys to the species 
Dacrymyces 

2. Macroscopic leatures The color is a striking bright orange 
when fresh or soaked, and orange-red when the basidiocarps are dry 
Color is often thought to be an unreliable taxonomic feature, but the 
color of this species is one of its outstanding external features in bot! 
fresh and dry conditions. It is lost only upon repeated soaking of 
the material 

Dacrymyces palmatus shows an extensive range in form which is 
chiefly responsible for the number of synonyms (Fics. 1, 
occur as a sessile, pulvinate or flabellate basidiocarp, a 
spathulate or as stalked with a discoid, convoluted or cupulate | 
More often, a number of basidiocarps have coalesced to form a cerebri 
form mass, an erect, petaloid mass, or a structure composed of a con 
pound fused stalk and fused piles Whether there be one basidiocarp or 
a cluster, there is always a distinct, white, radicating base penetrating 
the wood, Since the sporocarps may be simple or compound, measure 
the 


ments mean little unless the kind of structure measured 1 tated In 


material studied single basidiocarps measured up to 7 mm wide by 5 





while compound basidiocarps measu 

species range rom completely 

ate and pileate, it appears that the 

substipitate isn a sufficient basis for 
Dac 


yomiutra and Diti 


contain species with 


distinct rooting base 





A Shoe ed, spathul di B. Petaloid 


hasidiocarp masihiocarp 1) 
of fused, pileate j stalked basidio \ll approximatel 


fore, it is suggested that a true stipe be defined as a stalk which project 


heyond the bark and which is composed of thick-walled hyphae 


i 
trasted with the thin-walled hyphae of the pileus In other words the 


texture is heterogeneous. This is the condition found in )itiola radicata 


fries and in Dacryomitra nuda (Berk. & Br Pat In the substipitat 


form of Dacrymyces palmatus the stalk usually does not project fat 


beyond the bark where it doe s, or where the barl 


is absent, the stalk 





1s composed or the sari 
the texture is homogeneous 


\s Nannfeldt ( 3 ha pointed 


basidiocarps of the species im the Dacry 


fam 


O 
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thin-walled hyphae while Dacryopinax elegan 
has thick-walled hyphae in both pileus and _ stall 
(Berk. & Br.) Pat. is heterogeneous, with thicl 


talk and thin-walled hyphae in the pileus, while Dacryomit 
(Peck) Burt is homogeneous, with thin-walled hyphae throughout 


5 Vicroscopi leatures. The de velopment of cortical hau on 


ub tipe and rooting base of the Baton Rouge collections of Dacryn 


palmatus has already been mentioned 


cylindrical o1 clavate, thick wal 

omewhat moniliform (biG 

and break off easily from le parent h 

material showed that most the collection had t cortical 


developed to a varying degree, regardless of substratum, while 





pecimens lacked them entirely Certainly, the collections on angio 


perm wood show a more constant and extensive de velopmen ol 

hairs than do most collections on gymno perm wood How 

helheved that the ce cription of the species should be extended 

this feature rather than that a new species o1 

upon it In this connection ay be noted that 

differentiated cortex is used to he yvenera 

Femsjonia trom the genus Daer This corte 

thick walled, septate hyphae which are \ \ inmular 

of Dacrymyces palmatus, lemsjonia 

he confused with some forms of Dac 

those on angiosperm wood In such ; there 

tratum, similar cortical hai res about the same 

eptation, and a basidiocarp of similar forn Since corti 

found m_ spect of Dacrymye Ditiola, Guepiniof 

Dacryopinax and Dacryomitra, it appears that this feature 

should not be used as a leading character 1n the separation of tl 
In the collections examined, clamp-connection 

although bulbou epta and what appeared 

connections were found In most specimen 

eptate It is thought that clamp-connection 


tage, since bulbous se pta and « ollap ed clamp-conne¢ 


this condition Che internal hyphae of the basidiocarp 
a rough or smooth surface ometimes both kinds occur 
basidiocarp. Hence this character is not constant 

In some of the de sCTIptions of the species belonging 


yenera ot the Dacrymycetaceae i lal measurements 


often it 1s not clear what 1s meant rm basidn 





ice irp 1 
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many produ 
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oval conidl 
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Phe following deseription wil w for th g f variation found 


in this species 


Dac RYMYCI 


54:425. 1904 


Vaematelia rubiformi 
Tremella palmata Schy 
Dacryomyces chy ospermu 
(as ch VSO pe rymia 
Dacryomyces aurantiu 
myces aurantius (Scl 
Dacryomyces multiseptatu 
Dac rYOMLVCE flahe llu | I] 
324 1894 (as flabella 
Dac yomutra de pall ns Lloye Vly \ f 803 191% 
Dacryopsis palmata (Schw.) Lloyd Writ. 6 
Dacryomyces palmatu 
36] 192] 
Dacryomitra rame 
1935 
Dacrymyces rubiformi 


51 1936 


Bright orange, drying orange-red; tough-gelatinous, becoming 


and collapsing when old; conspicuous when dry; basidiocarp  s¢ 


pulvinate or flabellate, or stipitate, with a spathulate or convolut 


patellate or cupulate head, up to 7 n wide, mm high; attached b 
al white, radicating base - commonly erut ] lusters which coalesce 
to form an erect, petaloid, cerebriform or stalked and pileate compound 
porocarp trom $} to 6 cm in longest dimension sub tipe and rooting 
ba c with a white cortex COMPO ed of 


hyphae with thick, gelatinized walls, often rough on the surface 


cylindrical or clavate, 


SO» in length and 7 » wide (these apparently lacking in a few 
tions); mternal hyphae thin-walled, smooth or rough, loose! 


1} 
| 


Dou ‘ lamp connections 


inte! 
| 


woven, septate, occasionally with 
proba iia (45 . K3-On with asi : a: basidio pore 
oranyve mm ma a curved-cylindrical, apiculate, 11s ] \ / septate, l/ 


) IS ] 
Z1( >) x Oj}p, germinating by ova conidia Or y germ t 


lyre Locaritry: Bethlehem, Penn 
HIABITAT Corticate and decorticat tA nosperm 
wood 


DISTRII rION lemperate North America: eastern 








KENNEDY: DacrymMy: 


[ILLUSTRATION Jour, Mitchell Soc. 35, pl 
Farlow, Icon. Farl. pl. 100; Bres. Icon. My 
Mich. Acad. Sci. 20 249, t \n Nb \ 
Rep. Tokyo Bunr. Daig. B. 4, pl. 11, f. B 

Single, cupulate or discoid, substipitate 
yrowing on angiosperm wood beat | 
uteoalba However, in Femsjonia 
3}—12-septate ; the hyphae and probasidia bear con 
tions and, in my experience, clustet if hasidios 
although two or three may fuse partial hur 
hairs have clamp-connections and generally 
hyphae rather than distinct, cylindrica 
/-septate spores serve to separate 
Irom species ol Dacryomitra and 


geneous texture tron 


l lhe Variation 
palmatus are described 
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2 sing these feature 
acters found in ke) 
the Dacrymycetaceat 

3. A description i 
the range in external 


variable spec 1¢é8 
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OCCURRENCE OF TRICELLULA INAEQUALIS 
IN THE UNITED STATES 


Mork! \. Gorn 


In the course of a survey of airborne molds in the vicinity of Atlanta, 
(aa. (1), two isolates of an apparently undescribed fungus were obtained 
on exposed “gravity” plates of Czapek-Dox agar The two 
at different times and at different sites, the first on October 
in the downtown area and the second on February 
uburb of Chamblee. Meteorological conditions in the 
were similar, as 1s indicated in TABLE | 

\s observed on the original plates, the colonies were pal 


moist, and glabrous The eptate mycelium bore numerous tri 


LABLI 


WEATHER DATA FOR 


\tlanta ) W 
Chamblee : WNW 


* One I ! Data ipplied ) ierolog ottwe | 
Chamblee 


tricellular pores on branching comidiophores re embling those of 


plonnote of /usarium [ pon transfer to potato dextrose agar 
followed by incubation at room temperature, the resulting colonise 
tained a diameter of approximately 9 mm in 7 days, being simular 
appearance to the originals and displaying concentric zonation 
colonial topography was low pyramidal-crateriform, the rim of the 
pression appearing irregular and fasciculate (Fic. | The reverse wa 
concolorous PDA lide cultures at this time 

branched conidiophores and a few 3-celled hyaline spores ,4 


The aerial mycelium grew sparsely in a thin zone, while the submerge 


yrowth, bearing dense, complex conidiophores, was much heavier (ku 
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- \fter 11 days the slant colonies were 18-20 mm in greatest diam 
eter, light orange, moist, and glabrous, the crater rim being heaped and 


fasciculate and the peripheral 2-4 mm of the colony being flat, appressed, 


and paler in color At the end of 30 days there had developed limited 


areas of sparse white, cottony, aerial hyphae 

Colonies on Sabouraud dextrose agar were similar in appearance 
generally to those on PDA and developed at about the same rate How 
ever, radial grooves had appeared by the 11th day and the center of the 
colony was tufted, pale orange, and showed a white bloom, the remainder 
of the surface being covered with short, downy, aerial mycelium. By 
30 days the colony had attained a diameter of 40 mm, limited by the 


confines of the substrate he surface at this time was velvety and 
t] 


ie 
i 


fasciculate, with deep radial grooves which formed depressions in 
agar as seen on the concolorous reverse 

It was observed that litmus milk inoculated with a portion of my 
celium formed a rennet curd in 3 to 5 day lhis was followed by pep 
tonization, the process becoming complete in about 10 days 

he mycelium is branched, septate and hyaline Conidiophores are 
usually compound and appear to be formed by budding (Fic. 2), as are 
the spores arising therefrom, which are not readily distinguishable from 
fragments of the supporting structure Many of the dehisced conidia 
comprise only two cells, usually in tandem, but characteristically a third 
cell, laterally placed and differing in shape from the others, is present 
(1G. 6) he component cells, each measuring approximately 2 * 5 p 
appear to be separated by distinct wall The conidia are readily de 
tached, so that the two-celled forms may represent an immature stage 

While taxonomic studies of this organism were in progress, there 
appeared a paper by van Beverwijk (2) describing three new fungi, 
one of which, 7ricellula inaequalis, appeared in almost all respects to be 
identical with the present tsolates Van Beverwijk described 7. in 
aequalis as a new genus and species, the single isolate having been ob 
tained “from an agar plate exposed for 15 minutes in an open square 
outside the University of Bergen (Norway).” She gives an excellent 
characterization of the manner of formation of the tricellular spores and 
their conidiophores, which accords very closely with that observed in 
the Atlanta isolates Her paper should be consulted for this description 
and for those of the colomies on her media The genus 7ricellula 3 
a signed by her to the sub-famuly Staurospora¢ of the Gloto porac \ 
subculture of the Atlanta isolate was sent to Dr. van Beverwijk and a 
recent communication trom her states that “It 1s in every respect iden 


tical with my isolate of this species.”’ 
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NOTES AND BRIEF ARTICLES 


SIROBASIDI 


The genus Sirobasidium was established by 
lard in 1892,' based upon collections fron 
described, S. alhbidium and S anguineum 
vere described, namely, Breteldianun 
from southern Brazil: S. cerasi Bourd. & 
from Krance, and S. magnum Loed 
26/7. 1934, from Borneo and fav: 

The type of S. cerast Bourd 

ho found that “it not only 
position in the basidiomycet: 

The genus wa 
vho found S. Brefeldianum 
reported : anguineum from 
louisiana The latter collection 
tew records of Sitrobasidium trom Nort} 
a recent collection of anguineum | 
pre ented 

kructifications torming butf-colore 
inna ot Ridgway olt-ye latinou 
| cm long and > iin broad, 

Idish-brown pat he ( Villalobo 
L'mber of 
becoming variou 
(13.4—)14.2-16.6(-—18 
fusiform, l-celled, (14 
ing directly from the basidium and 


np connection 
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MANUSCRIPT 


quire a favorable vote by s majority of the Editorial Bourd. When a 
or more authors, the person submitting the paper is expected to be a member. 


Papers should be submitted in duplicate, typewritten and double-spaced through- 
out, to any member of the Editorial Board. When papers are not submitted in proper 
form, it may be necessary to return them to authors. They will be published in 
approximate order of their acceptance, except for the address of the retiring Presi- 
dent and papers whose cost of publication is paid by the authors, the latter run as 
excess pagination. 


All illustrations should be numbered consecutively throughout a paper, using 
arabic numbers and small letters for subdivisions, eg., Fig. 1, a etc. This does not 
mean that all figures grouped for convenience on a single page need have a single 
number. Figures should be prepared so that, when reduced, the width will not 
exceed 4 inches, and should be short enough to permit the insertion of the legend 
beneath the figures. Each article will be restricted to twenty pages, including illus- 
trations, except when authors submit only one paper in two or three years of member- 
ship, in which case the restriction will be thirty and forty pages respectively. Ruled 
tabular matter is counted double. Should an author wish to publish additional pages 
in one article he may do so by paying for the excess pages at current rates. 


Citations of literature should be double-spaced, arranged in alphabetical order and 
cited by numbers or dates. In citing papers with two or more authors, only the first 
author should have the initials after the surname. The address of the author should 
appear at the end of the text, before the bibliography. 


Each author will be restricted to two pages of half-tone illustrations or three of 
zine line-engravings for each article, the total cost not to exceed $25. If figures 
are mounted on board, the cost of routing may be such as to restrict the space allow- 
ance substantially. Should the cost of cuts exceed $25, the author will be asked to 
pay the excess. 


To comply with the International Rules, it is recommended that contributors fur- 
nish brief Latin diagnoses of all new species and genera when their manuscript is 
submitted for publication. 
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Partial List of Publications of 
The New York Botanical Garden 


Mycologia, bimonthly; devoted to fungi, including lichens; containing technical articles and 
news end notes of general interest. $6.50 a year; single copies $1.75 each. 


Established by The New York Botanical Garden in 1909, in continuation of the Journal of 
Mycology, founded by W. A. Kellerman, J. B. Ellice, and B. M. Everhart in 1885. Edited by 
Williem Alphonso Murrill, 1909-1924. Edited by Fred Jay Seaver, 1924-1946; by Alexander H. 
Smith, 1946-1950. Beginning with January, 1933, the official organ of the Mycological Society 
of America. 


North American Flora. Descriptions of the wild piants of North America, including Green- 
land, tht} West Indies, and Central America. Planned to be completed in 34 volumes. Roy. 8vo. 
Each volume to consist of four or more parts, [Not offered in exchange.) Volumes 1-10 devoted 
to fungi. 

Vol. 1, part 1, 1949, Myzomycetes. $7.25. 

Vol. 2, part 1,1937. Bilastocladiaceae, Monobiepharid Saprolegniaceae, Ectroge’: 1ceae, 
Leptomitaceae. $2.00. 

Vol. 3, part 1, 1910. Nectriaceae-Fimetariaceae. $2.00. (Out of priat.) 

Vol. 6, part 1, 1922. Phyllostictaceae (pars). $2.00. 

Vol. 7 (now complete), parts 1~15, 1906-1940, Ustilaginacea:-Aeccidiaceae. $2.00 per part. 
(Parts 1-5 out of print.) 

Vol. 9 (now complete), parts 1-7, 1907-1916. Polyporacese-Agsricaceae (pare). $2.00 per 
part, (Parts 1-3 out of print.) 

Vol. 10, part 1, 1914; parts 2 and 3, 1917; part 4, 1924; part 5, 1932. Agariceae (pars). $2.00 
per part. 

Series Il, part 1, 1954. Tuberales, $1.60. 

The New Britton and Brown Illustrated Flora of the Northeastern United States and Adjacent 
Canada. By Henry A. Gleason. 3 volumes. List price $30.00 per set; shipping charge $0.50. 
Succeeds the Illustrated Flora by Nathaniel L. Britton and Addison Brown. Includes descriptions 


and drawings of the plant species, from ferns to orchids, which grow without cultivation in the 
area extending from the St. Lawrence River to Virginia and westward to Missouri and Minnesota. 


The Garden Journal of The New York Botanical Garden. Bimonthly, illustrated, containing 
news, book reviews, and non-technical articles on botany, exploration, and horticulture. Free to 
all members of the Garden. To others, 35 cents a copy, $2.00 a year. Now in ite third volume. 
A continuation of the Journal of The New York Botanical Garden. fifty-one volumes. 


Brittonia. A series of botanical papers. Subscription price, $7.50 per volume. Now in its 
eighth volume. 
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